Febru vy 22, 195l

Continuation of discussion of wx-ml; the %hdtetion of mutability
at selected lociy the states of a1~m3.

I, Review of previous discussion®
1, The C locus - the origin of c-m2 from C in plants having Ac,
2. The types of mutations occurring at c-m2:

Class I: produces substance 1 in excess and substance 2, Color
va ies from very faint to quite dark - a spectrum of mutations in this class,
Possibly the snectrum reflects alount of substance 2 produced,

Class II, Produces substance 2 in oxcess but substonce 1 may be limited
in those cases where color is light.

Some mutants - plentv of both substance 1 and subst ance 2. These
give rise to cells with exceedingly dark pigmentati n -- as great as that
produced by the normal C locus in 5 to 6 doses,

The normal C loeus -- seems to produce insufficient amounts of subhstance 1
This may be the explanaticn of the guantitative expressicn of dosages,

The ayutations -- those casocs where change occurs at the c-m2
locus but gives insufficient color to be readily detected in kernel,
Detection comes from obscrvations of effects vrcduced on adjacent sector

where visgivle mmbation present,

IT, The différences between c-ml and c-m2 quite obvious. c=ml mroduces
only muiations to the normal C tvoe. Only once has a small sector on a
single kernel shown a mutation resembling that of calss I above and many
thousands of kernels showing mutations of c-ml have been examined,

If the units at the C locus -- presumatly Ds in the case of c¢c-ml, and
sometiing similaer in the caso of c-m2, -~ werc tihe same in the two cases,
we should expect to find some c-r2 like mutatiocns crising from c-ml by
some change in Ds that would sirmlate or replace the former action, *his is
not observed,

Why do the two mutable C loci - c-ml and c-m2 dirfer int heir exvression?
What is controlling the expression of the genic nmaterial when a change occurs
at the locus, under the influence of Ac?

III, *he tynmes of changes thot have been examined at the C locus:

(1) = c-ml from C Ac controlled
(2) - ¢c-m2 from © Ac controlled
(3) cemly from C Ac controlled. This case when it first apper -4

gsve mutati ns that resembled those produced by e-ml states that show
high frequencles of mutation to C and no breaks.

T A .
. (h) c-m3, ‘his &rose from a normal © locus, it is not Ac controllec
‘he itrpes of mutations: two only a) to the normal ¢ expression; b) to
a pale producing mutant -- the same pale color in all ca:zes,

The recessives: Witho t Ac -- c-ml, c-m2, c-mi are all stable recessives,
The knowm recessive - ¢ - is also capable of showing
color in the prosence of a factor -~ Blotch ~- located in chrorcosome 6
by Dr, R.A,Emerson, The color —roduced very clearly diffcrs from tha
given by rmtations of c-ml, c¢-m2, c¢-m3 or c-nml.



A

The common component of all these cases is -= a change at one position
in the short arm of chromoscome 9 -- correstonds wit!. the ¥ locus,

The changes in all cases affect the production of vigment in the aleurone
layer of the ksrnel,

This indicates that there is somet~ing at t:1s locus in the chromoscme
that is associ ted wit  the development of pigment, Its mode of actlon,
in t:1is respect, however, can be controlled quite differently., This shown
by the differences in the expressions of this pigment in the cases described,

What is the nature of t:is control? What kinds of changes occur that
regubt in svecific tynes of garic action?

Pessibly some answers to these cuestvions can be had in examining the
origin of other mutable genes, and the behavior of known recessives to
influences on them, The case of wx-ml will il7ustrate this,

v, The origin of wx-ml -= previously discussed:

1. wx-ml was present in a single gamete among many tousands observed
thet were derived from plants carrving c-m2 Sh Wx and Ac,

2. This rmutoble locus -~ proved to be Ac controlled,

3., The time and the cells in wrich rmutat’ ons will occur -- like all other
Ac controlled rmtable genes, -- 1t responds to doses of Ae, states of Ac,
changes in states or doses occurring somatically in the same manner as other
Ac-conbtrolled mutabvles, Tis proves by combinations of them in the
same kernel -- like the cases of combinations of c-m2 and Ds, previously
described,

s The types of mutations occurring at wx-ml: A quantitative series,
from a very small amount of amylose to the maximum amonnt observed in
normal 1au,r1al.

Continve with outline, page kL, February 18 discussion,

The inducgtion of Ac-controlled mutability at selected loci,

I. From above discussions of origins and simlilarites of mutable loci
derived from particular plants carrying known mutable genes, one should
be able to predict the origin of new mutable genes and théir behavior,

a), If we assume that c-ml, c-m2, bz-ml, wx-m-1, 5,6,7,8, c-ml; arose
from insertion of some controlling material at the locus of thegene, Ir
we know that t"is controlling material can be transpos-d from one location
to another, then:

(1) In plants ¢ rr—-ing both Ds and Ac, transposition of Ds could
occur to various loci, among them, the locus of a known gene,

(2) By setting up the -roper tost conditi ons, such insertions,
after they occur, should be deteculble.

ITI, The nature of the tests confiucted: The original test made as a
"nilot" experiment as the frecuency of occurrence of transposition of Ds to
a particular locus knt known, The original test was small and no controls
were done,



1. Yhe nature of the pidot experiment:
a). Number of plants carrying Al Sh2 / Al Sh2 in chroumcsome 3 and

A, Bmy / A_ Bm, in chronosore 5 short arm grown., Each vlant had Ds in
one c%romo@ome 5 long arm and Ac at an unknown location in the chreriosome
com:lement:

b), Pollen from two sourses used on these plants:

(1) a3 sh, ©No Ac; neither recessive mutates in presence of Ac

" i 1 n n i i i " .

(2) a, bmy

2. The results:

a) 72 ears from cross (1), All kernels with normal appesring aleurone
color except 1, This kernel showed colorless background W th colored o ots,

b). 120 ears from cross (2). All kernels normal in color with exception -
of three., These three found on thrce different ears, Boeh showed a
colorless background with colored smots or arcas,

3. The tests of the single kernel from cross (1), It proved to te a
mutable gene -~ designated al-ma. It was Ac controlled.gmxfxax Manner of
control exactly like that of all other Ac-controlled mutables examineds

a), Without Ac -- comnletelv coloress, stable,

b). With Ac: mutatons of two main tyves: pale color, and full Ag
golor,

Rl

The differences in expression of these two classes of mutents:

Pale Full A
No diffusion rims Diffusion rims

¢c). Mubations in the plants -- similar; will be considered snoztly,

d)e. The germinal rmtations -- like the mutaticns in k-rnels to give

sectors. ?dhh; Ll R, |

e). The changes in state: IFew chanres in stabe noted, Yne type
appeared on several occasions: colorless with only a few small spots of the
full Ac type -~ diffusion rims,

The meaning of changes in state at the mubable a; locus will be

presented shortly in the examination of al-m3, another Ac-=controlled mutable,



i The tests of the three variegated kernels from cross (2),

a} The female parent:

Ao Bmy Ds Pr

A, Bml~o ds pr

b). The three kernels “emoved, nlants grown from them, Tests
conducted to determine the nature of the instability expressed 1in the kernels, -

(1) One plant: In the tests of this plant the chromcsome 5
contributed by the female parent was not transmitted to the follow ng
generations. DometAJng Urong 7ith 1t, No c( tological exarination made,
ihis mutable condition lost, therefore,

(2) Plant 2: Préaved to have a new rmutable a., locus, Tnis
arose in the 32 Bm, carrying chrcucsome. In this plan%, somthing wrong

at the Pr locus or close to it -~ not male tronsmissible. The crossovers
recovered -- carried as-ml Bm1 ds pr,

(2). a,-mi: Préved to be Ac controlled, and again this
expregsion the same é that shown for all other Ac-controlled mutable loci
with resvect to time of occurrence of rutatirns as an expression of Ac dose
and state, The nature of the mutations -- many very pale mutations, few
like full A2 with diffusion rims:

o Lowr Mfﬁo‘ e\ b yutalss
?) Digol 520

The range of pales -- very light to gquite dark; no diffusion rims, trom
frequencies obs:rved in this initial state, man" hidden rmutations sus»nected,
They do not give any perceptible amounts of color.

(3) Plant 3: A new origin of mutabllity at A, in the A2 Br,
ChIromosome, This rmtable is not Ac-controlled, Designated a2-m3.

It mubable behavior very different from that of the Ac-controlled t-pes,

Many of the mutations to full A exrression and some to paleg of varying
intensity.,. Many early occuring mmutaotions in the plant; many chances to
stable a,., lMany changes in state occur, and these take ~lace earlr in
develonmént of glqpt Plants may be highly sectorial for many chanrced
states, Can be extracted from these plants and maintained as altered statese

E. Conclusions: Al though test is small, and no ccntrol, it is clear
that new Ac-controlled mutable loci may be obuaired and at loci previously
selécted for this, The mecmnism of control can be “ntlclnﬂted but the
Types of mutations that will occur can not be anticinated, Lhis™will be
shown in the examination of ai-m3, an Ac-controlled mutable locus derived
from a normal Ay in plant carrrying Ds and Ac,
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Tda STATES OF al-m3.

I. The origin of 4, -m3,

Constituticn of paant:

Tests being conducted to investigate the bennvicr of Us in the Pr cir.
Barjself-pollin&tion of this plant: some variegated kernels apvncared;
trpre of vaoriegation suggested ciance at the Al or A2 locus,

Crosszd to a;/a; plant: >~howed that the locus involved was Ay
o o rmutables n“e ent 2t tihis locus in sisicr ~lantse.
II, <he subsequent tests: This new rmutable nroved to be Ac~controlled,
The expression of mutations differed markedly Trom tiosc of al-mh just
described,

1, Must be emphasized: <The time of occurrence of mutations completsly
controlled by Acand its dose and state, The 7y pe of mutations conbrolled
by conditicns nresent at the al-m3 Jocus,

2. “he orisnal stote: Reother dark pale background with verwy deep Al
spots or ~reas, each showing diffusiocn rim,

3e.Changes in strte occurrcd frequently in cormariscen to the 1 fre~uence
of such occurrences in al-mu.

e The tyres of change in state are irportant, I
Izernel and the plant,

)

fects =een in both the

¥

ITT, The types ol states: See chart,

IV, Summary:

lo Origin of a;-m3 in Aj/A; plant, One ol the loci affected, “his
plant carriecd Ds In chrcosene 5 and Ac in unknown %ocntién.

2. Urigina 1 state =-- dark pale with no Ac; Iutations with Ae to full
Al’ to lighter nales, to colorlﬂss.

3. In course or study, a number of different states isolat
charactorized by the tres of mutations that occur in She nre

2

I
S, &Sach
o

d
ence ol Ac,

lte The rolation of one state to that of the Imowm ag =Dt conditirn,
The chnanges in state observed in this al-Dt accoclat ocnl -- by Nuifer,
-— 5, The staie of the normal recessive, vhat t© pe of mutation

phenomenon would re exnected if a new Dt w%"o riedes

ko g;kg\ /\MM %Mum M |

6., the st

. ate of te mutable loci - very imporuant as ect of the control
syutem. Udat differcnces exmist among these states that serve to produce

Fagral

these eflfects?
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